mammalian polymerases1}. If inhibitors of each polymerases were available, the in vivo roles of those enzymes could be elucidated more precisely. Wehave, therefore, established an assay method to detect DNApolymerase inhibitors. This method consists of two screenings. The first screen is an in vitro test using enzyme-based screening, using immnoaffinity-purified DNA polymerase a and recombinant rat DNA polymease /?, purified as described in earlier papers2 '3) . Secondly screening is in vivo test using mammalian cultured cell, Drosophila melanogaster and higher plant Arabidopsis.
Colonies of actinomycetes and fungi and mycelia of basidiomycetes from field soil were collected, and subjected to the screening. As shown in Table 1 12 mushroomstrains were found to produce inhibitors, and of these, the product of a species of the Polyporaceae family appeared to be most promising. The active principle of the Polyporaceae strain was purified by w-hexane extraction and alumina column chromatography followed by partitioning in chloroform-water (pH 2).
Unexpectedly, the active principle was identified by 1H, 13C and^H-^C COSYNMRand FAB-MSas linoleic acid, an essential fatty acid in higher organisms.
To establish the secondly screening system, the effects of linoleic acid (commercially-purchased 18 : 2 A9~12 cis) on the in vivo growth of cultured mammalian cells, adults and progeny of Drosophila melanogaster and an Arabidopsis plant were investigated. For mammaliancell lines, Chinese hamster Don D-6 and mouse lymphoma L5178Y were used. The methods for cell culture are described in earlier reports5~7). Linoleic acid was added directly to the culture media, and its influence on cell growth was observed daily microscopically. Drosophila melanogaster lines tested were Oregon R and M361.
Various concentrations of linoleic acid were suspended in 3% aqueous sucrose and given in their food for a week. The influence on death rate and abnormality As shown in Table 2 , linoleic acid showed inhibitory activity against mammalian pol. a (52% decrease in Vmax at 5/ig/ml) and pol. fi (250% increase of Kmat 10jUg/ml). However, it showed no inhibitory activity against Escherichia coli pol. I (Klenow fragment), nor pol. I (a-like) and pol. II (/Mike) of cauliflower. The cultured mammalian cell lines (Chinese hamster Don D-6 and mouse L5178Y) were also unaffected by the in vitro inhibitor, except at extremely high inhibitor concentration (20 mg/ml). Linoleic acid did not show any effects on the death rate of either adult Drosophila flies or their progenies. This result is not unexpected because linoleic acid is basically a diet rich in fat. Since esterified linoleic acid does not produce inhibitory effect in vitro, the fatty acid might be rapidly esterified and hydrolyzed as soon as the cells incorporate it.
On the other hand, linoleic acid interfered with seed formation of the Arabidopsis plant ( Fig. 1) , although it is universally present in higher plant seeds. The linoleic acid concentration used was also 20mg/ml, but only 10 jA of the solution was applied to a shoot of a young Arabidopsis at 18 days after germination. One day later, the added linoleic acid on the shoot was washed out. Small portions of the added linoleic acid could, therefore, be incorporated into the tissue, suggesting that the incorporated amount may be closer to the in vitro effective dose. The effects were concentrated in the formation or development of the seeds. The seed formation in the silique that were initially differentiated was most strongly affected by linoleic acid, with the effects gradually diminishing in later stages (data not shown).
The linoleic acid appeared to have no effect on the development and growth of other tissues, although it was added some time prior to the flowering stages. Thus, a screening system for DNApolymerase inhibitor was established in combination of in vitro, cellculture and in vivo tests. Though the first example of the active principle was commonfatty acid, some of novel microbial products are expected to be isolated and evaluated by the screening system.
